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2003-274288 ^- v : 1/ 

[W**l] 

*TU i7^5 A mfieii^m@{±> Mo, Cr, Ti, Wj&»fcfc&1fi5»*& 

[i»«2] 

HfrlHT^? ^MS-tLTAu, Ag, Zn, Cu, Ni, Sr, S 
m, Ge, B i «t *) % Z>WfrhM1R2ti2>&% < t 115: 0. 1 - 6 J^^%^tf Of 

[»*«3] 

, tt&ffiifi^a* 8 y« f2 • c mJUJLT-C**SI*^ 1 ~ 3 m^fr^HCfEmco^T-VM *<> 

fflUl* 1 , 1 0 0 // m 2 m "3 K 0. 1 3«fcjgx*«»T?#£-**il!3fcJ!gl -4<5V>fft* 
[fSM6] 

fffET^ A^^JR**, ~gltZm<Z> &&J&fr t LTN d , Y, Fe, CoJ:<9&&££ 
[ISM 8] 

UirfB£^jftfl*fc LT, Xi (X 1 = A g, Zn, Cu, Ni <0^4 <i:Ui) t X 2 

(x 2 =Nd, y^^<hh) tis^: (i) op#&£ 

0. 7^0. 5XCXi+CX 2 ^4. 5 (I) 

[St, CXi H7;^-->A^OAg, Zn, Cu, N i ^Mi (Sf %) ^ 
C X 2 ii> 7^5-fA^tONd, Y^tti (JBKT-%) «r*:H* , *L*f] 

fufE^$;#t LT, Yi (Y 1 = A g, Zn, Cu, Ni <D4?% < 6 1 U) t Y 2 
(Y-2 = F e , CoO^(tUS) ftit^MI^ TIE^t (II) <om& 

& ffi tz ? i> (o t? & IS i^m. 7 £ f E ffi. <d ft^ t-v <j 7, o 

UCYi +C Y 2 ^6 ■ (II) 

[5£*K C Y 1 t±T^5 A^if^A g, Z n, C u, N i ©^ti (m.=F%) > 
CY 2 ii, 7;K-fA^OFe, CoO^tl (mir%) i^rti^rti^ir] 
[itSl 0] 

mrfE®^m«7& ? > ttfb'f^^^Aa (I TO) t L< ttBMfcW >^->AM» (IZO) 
1 1 ] 

N i £#trlKriE7;i'3-'> A£-&JgSf±, TiK-'JA^KOWb 1-10 nmO 
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mm 2003-274288 v : 2/ 

_ friers 5 A^n^sitMt LT«tg-r*ts#3i i - i i tD^-ftifrizumnm 

[W*3U 3] 

itmm 1 4 ] 

iz£-?xmf$>ztitzwmmmzGL. m&7 & twrnnma. mo, cr 

, Ti, W^fb^^i^ili.^^^^^T^it^icLTv^^T-Vs^^tzisv^-r, 7^ 
SWO. 0 1 ^ m^^x^-9-^X<7)#mi4fftB^^\ 10 0^m 2 ^OlCO. 131®£ 
[1(1*31 1 5 ] 

# 5 * m± k ges $ ti tz t )v ^ - tf a t , i n iz n%.&) tzmm 2 ti tz m. w mm 
Ti, wfrb%&nm&&m*ifrz-f izw.&mffi.LT^zmTFr^j nz&^x, 7^5 

[f»*a 1 6 ] 

7)is<-v&&&mtwmnm<o&M&mtzm2ffifrb%z>m&tfo. 0 5 M mzmt-z 
1 7] 

^mti7^<~^A^mtmmmm<Dmm^iz^ m 2 02 M m 

[ff^^l 8] 

^ 1 4 ^fEmO^^T-Vs;-^ * Q 
9] 

**7^itu:7^5 -fA^iiMLfcft, 1 5 o - 4 o o°c<D : &mxi)m-f& 
[i#«2o] 

[Bf#3i2 1 ] 

*ft^>tz'ik, 3l££gv*T. 7J^--?A^»»f) 1 -2 0 0 nraS-x-yf >7f 

»2ffi*^**#«tt*f£b«»S:SP53'69t=»m$**»*3Cl 9 ifc»i2 0 tC|E«0^f* 
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im*m2 2] 

[fit 2 3 ] 

[tmm 2 5 ] 

yft^oT, ^tl^tUAg, Zn, Cu, N i J: ^ &£i¥/^<biil^£*L&^& < 
fcUiSrO. l-em^tt-r&t&iz, Nd, Y, Fe, C o «fc *) ZZ&frbMfc 
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^82 0 0 3-2 7 4 288 ^-v: 1/ 

[#Hi£] to# 

[&#i55-if] 
[0 0 0 1 ] 

[0 0 0 2 ] 

iiifT^f ^ h 'J **KOi£ B B H ^§IBti, IIh7>y^^ (TFT) 

1TFT7 U^3^»c^L^OWM*^v»T*tWE*$*L**am*S:*x.fc*t 
|pj«« , ZttbTFTTUj mm t ttfamm t <D m izftm £ *ifc?KM IUo TADS $ 

n^.o mmmmt lt»±. $Ht-r >y>> a ( i n 2 o 3 ) izmm (sno) * 1 ost 
%eat&#$-£fcBKi:>r (i to) m% t**m^ btiZo 

[0 0 0 3] 

A 1 -N d<7>$P§ 7;i^ A^-#<h®^m*^il:«^S*t^v>J: fOBU/t'J 7^ 
^^LTMo, Cr, Ti, W^<^^g**^Jl^<b^*^M^^$-^TV^c^ M 

[0 0 0 4 ] 

m x tf^ttifcltt nc J: h t . BMfc>f y v •> a KBMtffitt 1 0 R*%ejSfS-* $ *fc I 
[0 0 0 5] 

mW&M 1 1 #IB¥ 1 1 - 3 3 7 9 7 
[#l^m 2] 1-283934 -S^ffc 

[#It^cm3 ] #B§¥ 1 1 - 2 8 4 1 9 

L i -9 ti~Z>WkM] 
[0 0 0 6] 

^/&MB# K v^ip-t & BfcSt u =fc o r r ;i/ 5 - <y a &mt $ *u *W:7^u^ gKb«pJ3 

^jfti-s^^-ci-So fir, z<Dffiizm^&twmnmt<DmmRffitzmmmtfm 

[0 0 0 7] 

*^fi6*«j6«r >; 7 > ^ iig^pi^ t ^ s t r- imm^v- 

tHliE#2 003-3092966 



#S 2 0 0 3 - 2 7 4 2 8 8 ^- v : 2/ 

fr&ZO&^X hit&MtrfcotlX. T * ? ^(DjfZf&bzWoMjk^X h<DT y -?*?$L 
[0 0 0 8 ] 

^<6^tiTv^ 0 £ 9 LfcgSK*frLliir*SO#lfr:fcift2 "CJi, iiiS!ii©fcftoii^i 

mm&mm^^ v y <Dmwfr hmtmtftim^ zmMtfrnzt-f & <nx'\ * yy-i-y* 

tv^^U^y^Alg (I TO) RiMffc-f >WAmi6 (IZO) RKSjSELfcttfi 
[0 0 0 9] 

<DWtW*tfej)<ifL)sbhti2> 0 ^iJxtfS^rvsvf 7><7>^^co i o-c&& 7 j e;i' 7 r x T F Toy 

n • c itiKT (jf i L < ii 5 j« n • c mJJIT) T, it^JKti 3 0 0 - 3 5 0tT^^„ 
hmffitt^t LTffiv»*»^fc#i&<b*L4#teli, *jR«*t^S5&*8 fx n • c m 

* © £ ae>immaE * «£-r *e> , m^et^ «• ® < m x. x r> < 4 * <o mmmti * & 

^ ^« L^ri^f i g^ D D qfi^i#t i 4 J: ^ C 1 4£-l?^* 4 „ **b«b*L£ 
[0 0 10] 

MS* L««>, M^li^T-V^^H^v^T^ltmS^T AB (*7) « 

mm zMfc-r *>tz#> <D^m 

[001 1 ] 

mm h y y fciiift^i^KMtsr;^ a^&r*^tu rt*?- 

[0012] 

±127^5 -*A>£-#Rfi N LTAu, Ag, Zn, Cu, Ni, Sr, S 

m, Ge, B i «fc <0 * ZmfrhWRZtl&'Ptt < t & ltt& 0. 1 - 6 HCT^^-tr & 

[0013] 

v ^mmmmx&t) , itzmur^^-^A^mit, *¥Mit@^Lt^t^ 
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1 0 0 M m 2 ifcOKO. 1 3l@£jg;i&«-C#;£U ®*»s£T~0. 5%£ 

[0014] 

_hie7;w< A^#§|Kf±> HKlte<7>£-#J55c5^ LTN d, Y, Fe, Col^^ 
mfrbMIRZti&'J?* < t & 1 tt^O. l - 6;©?-%<7)$eBT^3: *itv>t& i 
[0 0 15] 

±f£7^5 A^fl^^T'i t n t>im* L^Oli, HtjfE^-^^i: LT, Xi ( 
X i =A g, Zn, Cu, N i <tUi) tX 2 (X 2 =Nd, Y^i < t & 

i«) ttih<D^mm&Tttt (i) ^pfci-^o, 

0. 7^0. 5 XCXi +CX 2 sS4. 5 (I) 

[^4>. CX i li7^U^A^t?)Ag, Z n, C u, N i <?>-£-*-■: . 
CX 2 it. 7^5--)A^ifONd, Y(7)ttl OMT-%) fc-efUMi*-*-] 
&&v>(±. LT, Yi ( Y i = A g , Zn, Cu, Ni tf>4?4 < t i> 1 ffi) t 

Y 2 ( Y 2 = F e , Co^(Hli) *tlh TfE^C (II) O 

[0 0 16] 

UCYi +C Y 2 ^6 (II) 

[o£*K CYi IJ7;^-^A^OAg, Zn, Cu, N i O^tl (S^%) , 

CY 2 14, Co»Mi Z-Zti-Fti^-r] „ 

[0 0 17] 

oj^JtKiotf&N i i oswm^N i «Ht«£*r lt^s i tjjqii l 

v*<> ^LT^tt^OT;^ A^fllfi, S^rVU^C^v^Sltlli: LT, 
[0 0 18] 

[0 0 19] 

ifbtii i><DX^ (i, # ^&^±^l!fr$ L/c#&^#/£5^£^tf7;i^ A 

^#fl£l£^/&L£?£> 1 5 0 - 4 0 orOzajgTiiy&g-f £ £ «t 0 , 

[0 0 2 0] 

i^ft* Hfife-*- iClotli, ±f E T ;u 5 A k^wrjs T a M L 
A^BIfclB3lf«*0«»*lHK&JKHI'ffc^» i fr^ifi$*ai t^T# £ 0 ± 

^jcy-^^^^^f ofcft, ?IIIv^7;i/< - a^be^^t;i/5 a^^m^p, 

1 - 2 0 0 n m, «fc <9$?£ L < f± 3 — 1 OOnmH hx^f^^L, i7;^ - £ 

£«#6<jKsm$-£*u;r. *<o±.\zj&m $ truisms t <7>*»«a;* <t 

[0 0 2 1 ] 

7^x 7 f^^\ &£iW4. 7;K-fA^IJxyf>^L§4lMv^:fX7 

h lyfv^Kj: oT=?Td - h^y^yyum-cmm-r^mwitLxit 
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[0 0 2 2] 

hfzib<DMmts:9 -Yv Mmot, £-&j£55-fc LTA g, Zn, Cu, Niil9&£ 
^"biH^*^^ < t i> 11^0. 1 - 6mT-%-a^f1-^ Nd, Y, Fe, 

Coil? &£$^<biit^£:ft-.2,^& <Hltt^0. 1 - 6 J£T-%^r1-£ t -^K^ 

[#§HJ3<7>$J^] 
[0 0 2 3 J 

3c«-CJLoflfttSB©3£^^'/<>f 7. is J; tm^T^M 7,^7 l"f L#& i <t tc 

[0 0 2 4] 

HiZn, Cu, Ni, Sr, Ge, S mO&l < , mt® t LX<Dm.%fcWtf}£mm& 
V^TCfJl, MKfi, B i 0$P< T;V5 Atf^OS^^^f&v^TC*^, T Attz 
tt T ^ 5 - ^ A ^ $ * * i ^ J: ^ , EaiW S #o **tt »i Bft S * * i t 

^ffiW»=^J«$*, -etLtz J: «9 , 7^5-«>A^Ki:H3(f*So«ttJga;Sr^*l»cfi:« 

BU«*rtBfcLfcfctf>-C**o H^, Nd, Y, Fe, C o^ibllfai.^ < i: Ui^ 

[0 0 2 5] 

[0 0 2 6] 

[0 0 2 7 ] 
[0 0 2 8] 

iKOt^iHi, TFTTl/'fSSli, F T 7 1 K*t|n] LTEfi$ 

m t Ltmmi-zm&m 3 mtv^ 8 tftti/^iskj, ffiitt©^?^^ 

1 a±CKI$a;:IIh7>y^^ (TFT) 4, 5 , T^^fg-^^tr 

[0 0 2 9 ] 

**[fi]^K2{i, T F T 7 1/ St 1 ffl^^ffi $ 7 M^miS 5 iZ 
*fr|nl-f StfcBKESSftfc* 7-7 >f 8 , T FTTU^iS 1 _h«>8«l h 7 > v7 7 
(TFT) 4^Ei»ffl5 6 K*H6H"-5fi[atcEaS*t7tiEjtlll9^c>4*o 
[0 0 3 0] 
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mm 2 0 0 3 - 2 7 4 2 8 8 ^- S J : 5/ 

<0[6j#Kgefr£«/c*!>o@eitDllgl 1 ^IStfb^Tv^o 
[0 0 3 1 ] 

[0 0 3 21 

i/:TFT71/^(i, T F T7 l^f ^-^3 1 £ ft £ ftfc T ABr-/ 1 2 K J: <9 , K5 
[0 0 3 3 ] 

XAy-h, 2 0 ttfM, 2 1 l±SW^ 2 2IM-^7^h, 2 3I±§»7P-A, 
[0 0 3 4 ] 

in 2 1± , ^ipj -e^ffl $ ti %> r \s 4 mm. iz mm z ti & m 1 ^mmm ci^iih?^ v 

ihLt^2 5t$it^J;^:, 7 ^ < - ? J; o xm -^>Bb&*^J3c$ M 

[0 0 3 5] 

y- hmmm2 1 ±<Dmmmimza, Miin n 2 o 3 nomn/: i toi 

izx o -cfM £ n^iiitmis 5 T^se® $ti-cv^ 0 t^5^-^a ^#jg|-efM £ ft £31181 

F7^y^^<7)K^^>ti2 9 5±, ®^m®5^ii:^n>^i7 b Lxm^Mizmmzti 

[0 0 3 6] 

:©TFT7V^l«n:, tM2 5 £7>Lrr- MS2 6 \zy- bmJ±*m&-f 

S2 8t5^ KW >m®2 9 ^^LTSfti 5-MJt*S£ft£o fit, Iili5CBlf 

$eHi/i 3 tc^-s^^^Hi^^sefp] Lxjt$cmtfftjotiz>o 

[0 0 3 7] 

IU2 H^L7t:TFTTL^^*1g2<7)M^(zov^T^^.H|feB^1-^> 0 ft^Cl-C, 7, 

wm t Lxm^tzT^)vy 7^->'J3>tft z~mt Lxmw&o 

[0 0 3 8] 

^l<7)^^J^i^^TFTTI/'l'*«lC»M3iiXfIomiB&^, [213- 1 0£®|K<hoT 
[0 0 3 9] 

77 1 a^. * 'j ^^^co#&-e^!lx.{i , MIP2 0 0 n mflj^OT ^ 5 

--7 ^^mmim^L, m7^<-y^&ikMmz^?--yy'-fz>zti l zj:V)^ y- 

MS2 6i^M2 5^Mt^ (1213) o - <D t £ , f^lEr- Klfelf $1 2 7 <Dii^ V 

y y&&< ^^<t 7 -<y &&ikMm(ommz%)3 0-4 ofof-^-ttccx 

y f->y**LTi3 < <Dtf£ v^ G ^tl4C^<, ^iJ£(±'7'7XvC V fOfffi 
■C, 0lx.tfIliPjWI&3 0 0 nmJgJgO^tvV (SiOx) tr- h%ti2 7 tr^jS 

L> HK> ^Jx.(flI/?5 0 nmg^<7)7Kffb7^^7 7^yU n ^JJg (a-Si :H) tWkW-3 
0 0 nrnflJ^^M^v'; ?yWk (SiNx) ^tlf^o 
[0 0 4 0] 

mv>t, y- ni2 6 £-7*? ^-r-s>aM^7t^i org! 5 tc^-r^n < Mjtv'j -=iy 

m (SiNx) Sv^-^^U ^*^fgM£fM1-&o 3EK-e<0±K, M£K-fc°> 
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mm 2 0 0 3 - 2 7 4 2 8 8 ^- v I 6/ 

^L*:0!x.tfB!JP5 0 n mfljgO n + g!*SElfc7^7 7 * v V n >§| ( n + a-Si:H) 
lL/:t, H6»c^i-JP<, 7K^t7^^7 v'J 3>R (a-Si:H) fcn + i27k3Ht7 
W7^y'j3^li (n + a-Si:H) >^1-£ 0 
[0 0 4 1 I 

-?-LT^<7)±^ «x»fil*3 0 0 nm^JSOT;k5 - £ A^MML, HI 7 

$>$;fx& >Sft2 9 4f)St4o Hfr^ V-^1S2 8 t K U >m@2 9 fc-^-X 

nLT, ft^Jl/§ii (SiNx) ±<7)n + nfomitT*)\<7 r ?>m (n + a-Si:H 

) £lfc*1-£o 
[0 0 4 2] 

LTHI 8 l/Zy^irtia < ^ Wxl^5XvCVD8f4tS:Iv^, g-ftv V ^ >I3 0 
£tf!);Ui!II¥3 0 0 nm«JK-CJ*!|-*-4£fcKJ: i^ieiHMt^ :<OilOt 
0 0 tgStff ZtfrtL&o -ZrLX Zcom.it n >H3 0±(C7 a- Y V*J7* 
\M 3 1 fcJ&ffiLfcflL iMy , ;n>I3 0^7-->^L, tfiJxJf K9 ^ ^ * ^ > 

3>I3 0 Ox 7 f>^7ftt, iCSfti/'J 3 ><^^y ^->^iz^-r^^m+ 1 0 % 
[0 0 4 3] 

>^<^f!IBI?KS:ffl^r7* h I'v* h6 3 1 OfflSI^S^^f mi 0 K^c-f 

fcK0Ox.«rilff4 0 nmlSO I TOI^tlL, > «t o TlflS 5 *3g 

TFT7H36S^ftt4. 
[0 0 4 4 ] 

^ js $ fifcfli x k 4 >mm 2 9 1 &m.& ? ? b Ltzi>cot%& 0 t tz^^mxm 

v>4 7;H--)A^ii, SMiI H B B ^SItli^^ 7iilS atiffflfiio 
[0 0 4 5] 

LT, Au, Ag, Zn, Cu, Ni, Sr, Sm, Ge, B i «fc «3 fc&S^kil^S 
*L&^& <t4l LT 0. 1 ~ 6^T-%#W-r^T;i/5-^A^^^ffl 

-fat, g K l/>f >St 2 9 Of iS^ttCfE C t, KW >mU 2 9 ^Mt^i7;R 

^^mtmmmms ^^n:, w^angi 1 - 1 3 owimttjzm&mfcm-r 

[0 0 4 6] 

ioT. £ ft <bO*IJ*f§3: fc, ±|B^^O^S^ 0. Hf%JJl±, «t 

•9 Sfi L < (± 0 . 2 KT-%m±T\ 6 S^/oWT, «fc <9 tftt L < i± 5 I^%WTCWx.^. 

[0 0 4 7] 

EI 1 1 tt, 7;^- I >A^itIfII50n>^^ Mffii:, mJELfcH^Tn^S: 

tb!E#2 003-3092966 



2 0 0 3 - 2 7 4 2 8 8 ^- *J : 7/ 

[0 0 4 8] 

^>-^*bu(z, flFi L < It 1 5 0 - 4 0 Ot:^ 1 5$Ha±O&*0 ! 3S:Jn]x.S £ t iz X oT3 

shafts-**-, ±f5®?#7cm^^-tf^fai%/, & l < i±r^5 ^z^ismm7tm<7)&mffl 

[0 0 4 9J 

- 2 0 0 n m, <£ 0 £ L < ( ± 3 ~ 1 OOn mfl^M- y ^ V ^£ ft&tKK* y 
L T , *&rf a > ? ? h * - y ^ > ^Ig^o 7* hU^b fHJStlg-C, T ;i/ ^ 

[0 0 5 0] 

5 5 ~ 7 0ff%S)l, i L < ii 2 5-7 0 Rft%5g«-g-tr & 

[0 0 5 1 ] 

T5~~2 5Kfi%g«<07fcS:#tpf!I«l?RiflE^7^ h y -f- > ^*Sr* LT is 0 > S 
[0 0 5 2 ] 

@12C(±, N i *-£tr 7^5 A£-&RKJ3V»t\ hi^lCfi«L# 
-Mtiit LT, N i iftft«tli3lt*fi*lBOT^5 A^^MH5^lS LfeUEAH*^ 
• LTV^ 0 $f i Lv^N i jft-ftS0J?${± 1 - 1 0 n rat\ N i fl&Jgfijf Jg||*]3B<7) T ;i/ 5 - 
7A^i<7)gga±f\ 7;i^ -.7 A^£JRrt»©N i + 8^%^ (BP*>. T 

A 1 - 2^T-%N i £-&|g|<Z>|Ma(;:«\ iITEMlifcEDX«Mt:iot, S 
4 n m , N i mm 8 . 7 <9 N i MitM Z> Z\ t £ *itz 0 

[0 0 5 3 ] 

ttzF e ICC r ^»LTi^I^j)Dil» t> gffitC r a*»ffc LtMi U 
[0 0 5 4 ] 

mmm (0. 77%) &j@x.sN i &t^< ~<y A^izmm — wt^< -7^s 

•yf >7TiHC, N i <7)^^^r>'^b^^±^i±7^) ^ ^g:v>/ii6^f^Lli< , 7^5x^a 
LfclfcSgifc <9 , %<DtztbtzfLfr\,i±.s*)V?<r>T)V5. A^tON i it 

ftK;fcv>T£, ^--/N'-jn y ?-yym% (BP*>, ly?? h*-)HmW-8z£frtztf^y 

^B#K) S: 2^tCi#^-Tt. N i «JK3&*51S : f-%^<b 8. 7 Kifinf £ i t tf» ib , 
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#IS 2 0 0 3 -2 7 4 2 8 8 ^- y : 8/ 

[0 0 5 5] 

Ltli, 0!lx.tfB i £0. 1 - 6^%fIS^-*-f &T;u5 -^A^»m±lc^fM ( 
SiNx) £j«ffi|Lrt:&, 15 0-4 0 0 V, X *) «P£ L < fi 2 0 0 ~ 3 5 0 VX 1 5 1 

^ h *-;i/M^c K7^fi7f y y\z i mmm^jL y ^-y yiZ'&^bJL? > ^*b#p^ 

(Dfol 0 - y y 7 L . 3E^T5 >^<7>fiJgfi?i££/B ^T^M£ v -i Y^-y^-y 
yf&ZtltZX I9> I TO/A l -B i ^i©flCB i <Wtb^££jjSc£-tf*U;r i 

o c\<Dt%, b i wffi^o-^xtisgscfi. b i mum. m^m^um^wm. 

X'^f > Xfi^K J: o tilt -5> £ t i^X § & o 
[0 0 5 6] 

Ml 3fcfi. @^7C*t®^mM5 *M$L-r&jtm (I n, Sn&£*) 7^*BllJ£ifcU 

t A^±mtmmmms<nRmzmm%mt in^s nJ:«tiiM^ 

[0 0 5 7] 

Lrt±, ^ixfs'sm^o. i - e m^mm^-? & 7^5 &&&nm±bzmmm ( 

SiNx) £)£JIlL£m> 1 5 0 - 4 0 0^ «fcW£L<f± 200-35 Ottl 5 53— 1 

Oftl 0 J. y^^U 11:7 5 >^OflJ^I?g^fflV^TM^7-f h J. 

t K «fc <9 , I TO/A 1 -Sm^-#M«D#Mtc; Smt ITOtOI n, Snh 
OffilMI*:®«$**tJf «fc v^ 0 igJ£M^<7)J¥$ti 5 - 5 0 n m<7)$£B 1 1" & Ot) ? J: < , - 

[0 0 5 8] 

±1212 1 2, 1 3 iZTji LtzfflXii, ffitib T;i/5 ^ -7 A^iliiilSfc 
[0 0 5 9] 

h z. t ifix # * ^ ae> , i/Tiio^ p D pfc s. far-ras^w * bz mm x § & 0 

[0 0 6 0] 
[0 0 6 1 ] 

[0 0 6 2 ] 

LTMtS. i/c. ffn464tJR (SiOx) ^Lt^Mt^it-Sit^^^-fA 
^#-C#^-^ff^$^t, ^f^O-^(i^Hh7>v^^cov-^m^2 8 LTjS 

[0 0 6 3] 

®F5*fe^M (SiOx) ±<DWmmmzit, Wx.lSI n 2 0 3 i:SnO^*§*fcITO 

tbgE#2 003-3092966 



Wm. 2 0 0 3 -2 7 4 2 8 8 ^- v : 9/ 

JK-C^$*t^M3R«#5**BBe$^ ifc, 7;i^^7A>£#K«toTff^£$*i*:jfIg£ 
^tg-T^o EP*>. 7;i/ 5 - ^ A^tC i o $ ii^II b 7 > y ^ ^ « KW ^MM 

[0 0 6 4] 

t^oT. HUlEH2^Jt|lI#tCTFTTl/^^«H, ^4^^^Lt^- M«2 6 C 
[0 0 6 5] 

^tc, HI l 4 t:^L^TFT7l/^i«otftt:o^T^tSo c 2 ofl^Wc 
«*7W^fcl^&frfc»fllh 9 #'J">U3>ii (poly-Si) £*2*# 

Jf fc-f* h y hm&t?$>*). H15-2 1li, % 2 <DMMfflfci& ; b TFT7U'fl 

[0 0 6 6] 

5fe-f> # 9 1 a ± x lf^7Xv C V D m% £ '£ X *) , #!l x l£mU : &m 3 0 0 

JHJP5 0 nmt^Ijtv'^^I (SiNx) tmWl 0 0 n msg«0»'fb"> V 
n>H (SiOx) , MKti, Hff^Jx.ff5 0 nmgJK07K*<kT*^7 7* y'J =r >Jg ( 
a-Si:H) ^ilL, i*ift7 ; e^7 7^y 'J (a-Si:H) £ # U v V a yitt* ft 

Mti/-f-7--;^ff% «t^a»4«xtf4 7 omjs-ei n#Hej£<z>#B8 

v^T, ^lJxtfi^^^-^2 3 OmJ/cm 2 5gJSO^-e <f- 7* ^7 T 

Xy'Jn>I (a-Si:H) CIWL, #!lxfifJ¥$0. 3 ^ mSJSWK 'J v U a >K (poly-S 
i) (815), 
[0 0 6 7] 

*<Ofe. Hl6tc^1-$p<. 7'7X7x 7 f>^|;j:ot*'Jy | j3>I (poly-Si 
) *^9--V>f-$h 0 WI1 7tc^1-$p< > mti>")*>m (SiOx) SrWxtfJRff 
1 0 0 nmgltllLty- h M 2 7 fc-T£ 0 '&hiXZ>Y- Mftjtflil 2 7_LK, j* 
9 'J y^f[:J:oT, Mt-ftoy- Mi2 6 i45 7^5 --7 A-£-#H£ N 
00 x. lirRff 2 0 0 n mgJR-CfigJR L fcSL .77Xvxyfy ^ TV* * - - > 

[0 0 6 8] 

"9 , #Ux{;f$p£ 5 0 K e VHJK"C 1 x 1 0 15 f/cm 2 flj^ K-fcf^U *° 
'Jv'i^I (poly-Si) O-SBK n + M**>J v 'J a >i (n + poly-Si) MLt^t>7 
* h Uv* h 3 1 £pJitU ^flxtf 5 0 orejSE-C^ai-SifcUJ: oTifcffcS-^&o 
[0 0 6 9] 

i^tll 9(c^i-$p<. W A tf 7*7X-7 C V DUtti ififflv^, Blfty'jn^i ( 
SiOx) £0O;ltfJ8U?5 0 0 nmil i»S3 0 0 *Clll£T?j£BI LTiKiil^^M 

LfcflL rat**::? * h p-/^ h ^^-^.f^i-a i t kj: i?jfigi&j|$& (SiOx) tr- 

7 * V y^KJ: 19 7;U5^7A^M^0Ux{fMJ¥4 5 0 nmf&S-ejSBILfclfe, 
x>n^.-ii:J:ot, #-^-^lz-#<7)y-^m«2 8 KV^IS2 9^Mt5 
o -eo^m. 7-^112 8 t KH 1 ^li2 9f±> F*-JV^Ltn + 

i"J a >|R (n + poly-Si) iz a > ? h £ ti& 0 
[0 0 7 0] 

12 0 tC/j^1-$n< , 7 , 7XvCVDgI^^CJ:f)Ijl:y')3>!| (SiNx) * 
Wx(fJKJP5 0 0 nmflS, 1«S3 0 0 T:m&Xtimt & £ fc Hi Vmm&mmtir 
&o -ZLX, %<D±.\,Z-7* hJ13 1 tmjRLXfrhmty") (SiNx) 

miE# 2003-3092966 
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?--yyL, Wz.l£ K^-fx. y oTgSMftv'J 3 >JH (SiNx) Hrr>^?h 

*-^3 2*MU;|, jEKMffcv'J 3 ^Ox->f >^i;|tSHr>3+ 1 0%*fjg<7):* 

[ 0 0 7 1 ] 

'J yytzi *)mW- 1 0 0 nmfljgo I TOl^iHL, ^J-y hxyf>^:J: "9^*- 
[0 0 7 2] 

-eom. F7>y^^O#ttt^«^ 00 At* 3 5 CCflKTMI$raeJK7- 
-fr-fZt, *°'J y'J 3>TFT7KIt)JW^o 
[0 0 7 3] 

±JfiLfc*2<5*itWJ:«« T F TT W2&#L is J; ^ITF T7 U-fif*i£f:$ 
[0 0 7 4] 

• c mWT> <fc 0£f £ L < fi 5 n • c mJ^T^P^^Tv^ d £ W£ L^ Q f LT 
<&dlt, M&tfO . 0 l/<m^ix.^t^X<7)^tLt, 1 0 0//m 2 i^t) 0. 1 3 fll 
[0 0 7 5] 

i £ _t i ess* & £ hm-t £ bz m o -c « % ±te 7 ^ $ - * a ^#jh k &¥mvm tin ^ 
(#i:sm) <D—&itzn&utmmmm(D&&j&frt:. &* l < (± 1 5 0 - 4 

OOtfl 5 ^iifelt 4 i i K i o TffiSKf $ titlf , iEr* 3 
[0 0 7 6] 

;i/ji ;y f-^&^Tofc^ 5l§M^T7;l/5 A^JH£-e<^M^£> 1 - 2 0 0 nm 
, J:()tfU{li3-100nm7Oi7f>^U UT )\s < - ? A^R* Kg^llS 

o 

[0 0 7 7] 
[0 0 7 8] 

a»< Lt#t)^TFT7u^i«OTu friEia i iZTFL tzW&^-mijkTFr^j * 

[0 0 7 9] 
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[0 0 8 0] 

(DJiy-yj )V? 8 ^f^-r^>o :OifM9a7-7^^8±C, ITO<7>$q£if 

1 1 £i>j£-r£o 
[0 0 8 1 ] 

^Lt, 7 1 t^tfS]^«2 <7)@£[fi]M 1 1 75^J&$;ftT^&ffi£5£**t[6]ML 

«t # 2$c<7>^Mt;:{i. 1 5 ^ft-fta t* LX 2 flto^Mo^ y T^ufc- 

[0 0 8 2] 

MLXft < c fc£ J; 19. ^JU^^B^^^^-m^mA-^&XLXwi^m^^L. M 

xnzm±irz>o mmz^ ^fr<D?vm<vmwi<zm3tfci 0 o^tt^r^^*;^^ 

[0 0 8 3] 

SKt±H 1 i<Z7f;Ltzln< , m H H H ^^M^IE»j-r^ K7 ^ /<IIIi&£-$ B H H /^;wcm^;ift 

[«#|J] 
[0 0 8 4 ] 

#3193 7 W 4«±olfIt5 Kjt^n ? h LtW, 
[0 0 8 5 ] 
[0 0 8 6] 

D®««o#fi5t : mt4>i?v*K 1 0 v.w%<7)mt*x*mx.tzmtJ > 

X (ITO) , i /: («ft^ > y A t: 1 0 «i%^M3EIS ^iDi /:M^f > y A 1 
» ( I Z 0) , IHliWtii 2 0 0 nm, 

3) i*I*ft:H$ 3 0 0 nm©«»R (SiNx) £jjfc»|Lfc&, Jt£f, 3 0 0ttl 

4) 9 >r i>x?f>^: ±mmm m (sinx) ^ 77 m& ^xv^kk?^^ 

>^Lfc&, ?lliv^^7;K-7AKM^^l 0 nmxyf y^'L, HKf!HUt$ ( 
^^JD-ftttJao rpJSI?Sl0 6j ) £ffiv>T, $i03>^U-ya^i:*(;ft5n 
rru tW-e 1 5 n m (IfO 5 %) ^ ^ > ^i" -5 0 
[ 0 0 8 7] 

12 2 izm-rm^^r^^ >*ftWkL. 4^mm [no (i^iiizo) - 
a 1 mat * at u aios^-eiTo (Jtiiizo) -a 1 &£m<vw.i±&T$:m 
is.-tz>-fim zftoo ed*>, @2 201 1 - 1 2 hk««ei &a[u v x -v 2 wombe 

V^r^-^-i-^c tCi r>> ? bUC<7)=i>? ? ht&tn.RZ [R= (V2-V1 

) /h] £LT*i6&o **3±SE^^->'^»j*f±TIEOji«) Lfco 
[0 0 8 8] 
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[0 0 8 9] 

S i O 2 ^IbJH) £«L£>"J n >*7X-^*®.m U A1^3 0 0 nm^A^ 
'J^^'ftCiot^IL^ ^**-^XL*:f£, CVDSCJ:otI|$ 3 0 0 nmOffii 

M (SiNx) ^«t^o fof, f il^IIf t l Btn^i^tf o 

* - - > X L > 7 7 7*9 Xv tzj; t) jc y ^- > $r-f & itCiotn^^^ h * - 

-x 7 f>^^no i^I-eTi^-^A^MKl, i^lOnm (JRJPO 
3. 3%) WOmfrfrZo 
[0 0 9 0] 

T(i, ^MS-fta^co rtfJ^l^l 0 6 J £<£fflU 1 OOtT'l o^m^-r^o -Ot 

-V3>^f)|^^tt^ 0?£-e&jifcnm) 0 f U, I TO (itlilZO) 
9 'J v^{:j:oT2 0 0 nmllU ^?-=.yy*'ft ^ 0 
[0 0 9 1 ] 

+F- THP4 156AJ (lia-l/7h/^*-ttR) &/Bv>7t 0 £tf>«Jj£Tti, R (3 
>??hmm = [I 2 / (V 2 - Vi ) ] -eftfr^ft, E*«tt^^»*l!Sf/^, IT 
O (ifctt I ZO) /A 1 ^«^«^0«»4«fiL«<:fl(Sg-C#ao 
[0 0 9 2] 

7-fd:J:ot > 3^^i<*-wiTO ZO) /A l^if^CWl, 

^JKW'ft'&WO*^ XfcMfcfcH'Oti: A 1 - Ag(Dl^ t^X^O. 3^m 

A 1 - Z nO*§£\ I TO (ifcti I ZO) /A 1 

o 

[0 0 9 3 ] 

^i3±IET^5 -^A##tcN d, Y, Fe, C o £ i&On L rt: *> O tMi , &&Oi|£J|;& 
S*M8MBK »C-C&*m*fc-&»<Z>-*>f Xli/hS < flxlf, I TO/A 1 

^*-fr«nffft-r*^mnMk^*o^>f xti, ito/a i^m^mi^temi 

mtmL^tztb, 7;^-^A^Il+o«^¥ITEMCJ;oTliL^i;6 
, A 1 -N i X-liM&O. 0 5 M m, A 1 - N i -N d TlififO. 02-0. 0 4 ,u m 
, Al-Ni-YtliSSO. 01-0. 0 3 ttm<D&m$Mt&yatf&&Ztit:o WM<0 

&m mt&ww 4 x & ^ n. t m c t #x h tiz 0 

[0 0 9 4 ] 
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(at%; 




ITO 


IZO 


Mo 




7.4 x lO 1 ^ 


8.1 x 10°Q 


Mai i 




1.5x 10 5 Q 





Al-Nd 


0.6 


8.4 x 10 4 Q 


1.4x 10 5 Q 


Al-Au 


3.4 


7.6 x lO 1 ^ 


1.2X 10 1 Q 


Al-Ag 


3.8 


5.7 x lO 1 ^ 


9.4 x 10°Q 


Al-Zn 


2.4 


9.3 x 10 52 


9.9 X 10 \l 


Al-Sr 


1.1 


2.3 x 10 1 Q 


1.4X 10 1 Q 


Al-Bi 


0.9 


9.2 x 10^ 


2.3 x 10 1 Q 


Al-Ni 


1.4 


1.7X lO 1 ^ 


9.9 x 10°Q 


Al-Sm 


0.5 


8.6 x 10 1 Q 


1.1 x^Q 


Al-Ge 


1.1 


2.3 x 10 n Q 


1.3X 10 1 Q 


Al-Cu 


4.1 


2.3 x 10 2 Q 


1.3X10°Q ! 



[0 0 9 5] 

3>^i> h«*t*±i. 5xio 5 n-e&*K Hi- I TORKMK it«W^r;i/$- 

■) A 1-Nd^^n>^^h $ tt^, ^>^^hmmt8. 4X1 

0 4 f2-e&& 0 i^*iSHt, ITOihA-l-Nd£I^f|i:;^J7^;^ 
LtMo*Ef$*fc»^3>^? hSiftfi. 7. 4X10 1 Of|>o/:„ 
[0 0 9 6] 

— 7? x A 1 - A u £-#<7) rr V 9 9 Y fflfclt 7. 6X1 0 1 CI > A 1 — A g £-#<7> n > * 
* h t&&Llt 5. 7X10 1 fl, Al-Zn u>9 9 Y JgfjU± 9 . 3 X 1 0 1 fK A 

1 -C u^#On>^^ Hg#Lli2. 3 X 1 0 2 fK Al-Ni &&<D^>9 9 YWfcft 
1. 7 X 1 0 1 fK A 1 - S r^©3 * "hjafittt 2 . 3 X 1 0 1 fK A 1 - S 
#(7)rr ^ h^tftti 8 . 6X10 1 n> A 1 - GeMon>^^ hffi(J2. 3X1 

0 1 fK A 1 -B i %±<Duy9 9 ht&mt9. 2 x l 0 1 fitr&iK MtLitse^WifC 

[0 0 9 7] 

Z n*#tr I ZOi^V>/;gfi #-£T^l fcj^Lfco 
[0 0 9 81 

IZOKi, I n 2 Os tCZ nO^ 1 0®S%gS^nL^iS^MT-*l9. 

hfiStttMfcftTU ITOlCit<ti^-h^ofco dog* t LTfi, 
WTW2o^#x.t,ti4 0 

[0 0 9 91 

1 «3 * & M I M«ii (Metal-Insulator-Metal) TK BSOJ?£?&*|5| Dtibo t LT 

[0 10 0] 

I ZOt^Znlll TO^^S ni:it^t^4->ib* a f >yt^^H<, 7;i^ 

[0 1 0 1 1 
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ftt Ltz 0 
[0 10 2] 

ot»3>^^n^ 3 o otx i mF B i<7)i^itwseM6i, 3oot:xi^fioi 
»it K^jn<7>¥ffi t e umm * ft o tz t # o^ftts ^ k hi 1- & r- ? £ ^ l tz 

0 § ^m^^^^±^^mi4*fm^^ov^r &^L£ 0 n^^hffit/Ui, git 

*U ^(DjHUm.^^immLtzo @^7ci(0ttf ^ x.^i:^otIT0O3 
[0103] 

^^fftB^^If^ii, ¥lTEMtii:J; >)^5 OMtO. 3^mX0. 3^m 
n^m^titzmHi^l^E DXCJ: oT|i]£U A 1 ffiCttl^&lt^ltlf K J: oT* 

^ FS^^OOnt^^ 0. 5%^^x.^h 2 0 0 niiTfc^l)o ^OlrffltHM 
[0104] 

m^tif&®}<7) m.mt> mc^mr EMmmm^^m^xmmLtzm^m&m^o # > 

[0 10 5] 

^Jx(i\ N i -a"^T;u$ A^{± N 2»mi4Wffi^^A 1 3 N i , Ah Ni 2 , A 

1 N i , A 1 N i 3 £ *) %Z>mfrbM1RZtiZ> / J>% <H1 A g#^T^5 - 
-> A^{±, 2$lCt:£#f £ti%75> ? A g , A 1 2 A g , A 1 A g X % Z>WfrhMl£tiZ> / Js% < t 
t If Z n-^TT^ -9 A^(±, mmVktir&ydtfA 1 Z n, Zn, ZnO^ 
hMlZtiZ'J?* < <t & 1 «£-q-^ CutlT^^^^li, *m^ffi^J^A 1 c 
u, Cu, CuO, C u 2 Ofrhm^ti&'J?* < <h & 1 tt^-a-tfo 

[0106] 

-^•> Tfe^4(±. A 1 - A g^t*i^2S : F%i:@^L/;i^i: > ^--ys-o. 

^ft , SIS EMiit6M©fS$t^ ? h*-;uj£EM. gp*>A 1 - 

Ag^3>^ hS&;fr<7)*Sffi£gSIIU 1. 5/imXl. 5 ,u m^HH^Stfi^fl 
SO. 3 mJ^±c0^ftb%O'(@l:^^. 1 0 ix mX 1 0 fx mOn >^ ^ h JWfeWiZ 

fLt^^o Al-Ag^il^^Wit^^f^Ft^^^^l.o £. 
[0 10 7] 

<b*L& 0 f LT, xyf >^$#3 0 nm*fix.fc^M^, SIS" S E Mtil LT 
[0108] 

HuieiHl 1 i: LT^Lfc»a-CBi§x3§£Ag, ZnkLfcS^, ±IBS 1 izm 
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O-filtt 3 y 9 9 Y WffoOfcW 2 0 0 n Off-gjg^-C* -5, ^\ Hifctffl-Ctt A 1 - 3 . 8 % A 
gO^y^ h 58H, A 1 - 2 . 4%Z n©3>^^ h «*fct± 9 3 n t & o Tv^ 

o 

[0 10 9] 

UAI-3. 8 A g j5* 4 5 1@ (10/. mD) > A 1 — 2 . 4 Zn#l 101 

(10// mD) t 
[0 110] 

SO. 3 /i mOR^tiR^L^:»^^t±, -?-Ol@gfct± 0 . 51® ( 1 0 M mD) fcfc£ 0 A 

[0 111] 
1^2] 





Zn 


Ag 


flD/80// mD 


H/IOjUmD 




fO/IOjU mD 


1 


2.958 


0.046 


0.750 


0.012 


0.5 


1 1 .833 


0.185 


2.999 


0.046 


0.3 


32.869 


0.514 


8.330 


0.128 


0.1 


295.817 


4.622 


74.972 


1.153 


0.05 


1183.270 


18.489 


299.886 


4.614 


0.03 


3286.861 


51.357 


833.017 


12.816 


0.01 


29500.000 


462.215 


7497.155 


1 1 5.341 


0.001 


2950000.000 


46221.479 


750000.000 


11534.085 



[0 1 12] 
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0 113] 
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[01 14] 





Ag 


f!/80// mD 


41/10/imD 


1 


2.63 


0.04 | 


0.5 


10.52 


0.16 


0.3 


29.23 


0.45 


0.1 


263.06 


4.05 


0.05 


1052.23 


16.19 


0.03 


2922.87 


44.97 


0.01 


26305.81 


404.70 


0.001 


2631578.95 


40470.47 
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[0 1 1 5] 



3>MmtiL&A\-Zn<Dn%mtmC93 Q/80 fj mD^Lfctil 
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So -e^Au, Ge, Sr, S m, B i \Z& 12 tSMSl^O 1 . 0X10 2 - 5. 
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[0 1 18] 
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0/<in^3>n 5 On- 5 kfii»*-e*4o fflm'ttti 
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ttzA 1 - X-Nd^#fX^N i fi, N d fclTOKN i ?5*A 1 OfeS^tctT 

2 6Clf)W50<, TO. 7>0. 5CXi+CNdJ [Sff, C X i l± 7 ^ 5 — V A 

) £*-r] ostt-cMu 3 o orco^s^^v^-ciBt^ia^jso-r, to-^^n 

o -77> ro. 5CX + CNd>4. 5 J O^T'Ji. W&<OW%ffl$i&ifi 8 ^ n • c m 
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v^ffl^T F9-r^->^->^^tfofCo i<7>0#, M-ftr>V=r> (SiNx) JjlOJ- y ?\Z 
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otITOI$:IIL/:o 7 ;I/ 5 - >> A-g-#flM<7) i •;/ f- > ^ TtMm^M^fi 
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£ it o r ^-rg£9! m -e* & o 
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^t77 7, (b) ItR : < XHiqffittl^itiiJft^t/? 7t*4, 
[125] (a) liAl-X-Nd (X = Ni) ON d Wt^ttit:4x.Sf 

f^/Tt7*7 7, (b) {iiwic < n d^mtim&&iz-5~z.z§mzm-fy'7 7x$>2> 
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[126] Al-Ni-NdONihN dOilltWL, 8/ifi • c m©l^$ 

uo ov&±<DM&&zmi%x£zmi&mwz7f;-tmx$>2>o 

[12 7] A 1 -N i - Y<DN i t Y^MCWL> 8 ^ n • c m<DlIffi$i 3 
[128] AI-Ni-FeONiiF e O&jSK** U 8 // n • c mOi«$ 
[129] Al-Ni-CoWNiiC o^MC^L, 8^ n • c m^t^$ 

uo ov&±<7>mm&zmi%x£ zmf&mmzm-fmx*>z> 0 

[130] Al-Ag-Nd^Agt NdOMCj^L, 8 ^ n • c mOlMIif 

[13 1] A 1 - Ag-YOAg tYOMKitL, 8 ju n • c m^l^ffifi 3 

[132] A 1 — Ag — Fe<7)Ag<hF e©«CJtL 8 // n • c m<7)m^}£}« 

[133] Al-Ag-C o<DA g t C oOjfflj£K*tL, 8 ^ n • c mO^OStft^ 

[134] Al-Zn-NdOZntN d^MWL, 8 ^ n • c mO«&ffi#L^ 
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